WHAT IS CLAIMED IS: 

1 . An electronic sub assembly comprising a circuitized lamnated substrate 
^ having top and bottom surfaces, and at least one edge surface be ween said top and 
bottom surfaces, one or more active or passive devices mourned on at least one of the 
top and bottom surfaces, a conductive lead embedded in mt substrate electrically 



connected to an active or passive device mounted on said at least one edge surface, the 
conductive lead also electrically connected to at leait one device on the top or bottom 

/ 

2. The sub assembly according to pmm. 1 wherein each of the active or 
passive devices is selected from the groiip including chips, diodes, resistors, capacitors 
and printed wiring boards. 

3. The sub assembly according to claim 1 further including an electrically 

/ 

conductive via extending m^Ae substrate from each device on the top or bottom 

g ■ 

surface into contact with ajconductive lead connected to an edge mounted device. 

/ 

4. The sub assembly according to claim 1 wherein the laminated substrate is 
selected from the gj?oup comprising a single or multiple laminates of a fiberglass 
reinforced prem?^ and a conductive layer, and a single or multiple laminates of a 
ceramic m^mrle and a conductive layer. 

5 . A method of making an electronic sub assembly comprising fabricating a 
circuitized laminated substrate having top and bottom surfaces and an edge surface 
between said top and bottom surfaces, providing one or more active or passive devices 
mounted on at least one of the top and bottom surfaces, mounting an active or a 
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passive device on said edge surface, embedding a conductive lead in the substrate, 
electrically connecting said conductive lead to said at least one active or passive 
device mounted on said edge surface, and electrically connecting the conductive lead 
to the at least one device on said top or bottom surface of the substrate. 

6. The method according to claim 5 including the further step of providing a 
via to connect each device mounted on the top or bottom surface to a conductive lead 
in the substrate leading to a device on said edge surface. 

7. The method according to claim 5 wherein said edge surface is sheared to 
expose a plurality of connection points at the end of each conductive lead, each 
connection point providing means for the conductive lead to be joined to an active or 
passive devices mounted on said edge surface. 

8. A printed circuit board havi^two spaced apart, generally parallel 
surfaces comprisinga top surface an^bot an edge surface between said 
top and bottom surfaces, a plurali^f conductive leads embedded in the cin:uit board 
parallel to the top and bottom^^aces and temiinating in one or more connexion 
points along the edge surfa^an active or passive device mounted on said edge 
surface and electrically ^d through at least one of said connection points to at least 
one of the conductiv/eaVs, and at least one active or passive device mounted on the 
top or bottom sui^e electrically joined to the edge mounted device. 

^' yP^'^ted circuit board according to claim 8 further including a via on 

the top or bo^/om surface, and coupled to a top or bottom mounted device, said via 
/ 
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emending in,o ,he substrate into contac. wi,h/co„duc,ive ,ead co^Ced .o said edge 



mounted device 
10. 



The printed circuit boa^Jcording to claim 8 wherein each active or 
passive device is selected from^ including chips, diodes, resistors, capacitors 
and printed wiring boards. / 

11. A method of i/reasing the proximity of active or passive devices on a 
circuitized laminated substrate comprising: 

a) providing the substrate with top and bottom generally parallel surfaces and 

an edge surface therebetween; 

b) embedding a plurality of conductive leads in tte laminated substrate 
parallel to the top and bottom surfaces, at least one end of each lead temainating a, 

said edge surface; 

c) mounting an active orpassive device on the top or bottom surface; 

d) providing at least one via extending from the top and/or the bottom planar 
surface into the substrate for the attachment of said mounted device to at least one of 

the conductive leads; 

e) attaching at least one active orpassive device on said edge surface, and 

f) providing a plurahty of connection points on said edge surface for the 
attachment of an edge surface mounted active or passive device through at least one 
conductive lead and via to a top or bottom mounted device. 
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12. Then,ettod '■ccoritog ,o claim 11 wherein each of fte active or passive 
devices is selected from ,he gro„p including chips, diodes, resistors, capacitor, and 

printed wiring boards. 

U. The method according ,„ claim 11 whetein the snbstrate is selected from 
ae group consisting of a printed circtut board and a centmic module. 

14. A device comprising a multi-layereddrcuitized sub assembly, and a 
semiconductor chip, the sub assembly having ,„o substantially parallel surfaces and an 
edge surface between the two surfaces, at least one conductive lead embedded in the 
sub assembly between the surfaces, one end of the a, leas, one conductive lead 
.erminating in electrical comtection points on said edge surface, the semiconductor 
Chip containmg contacts electrically connected to the connection points „„ said edge of 
.he sub assembly, and a, leas, one active or passive device mounted on one of the 
generally parallel surfaces o, the sub assembly in electrfca, contaa with said at least 
one conductive lead. 

15. The device according ,o claim 14 wherein fte semiconductor chip is an 

optical chip. 

16. The device according to claim 15 whereto Ore connection points temrinate 
m contact pads on said edge surface of the sub assetrtbly. and ,he optical chip is 

coupled to the contact pads. 

IV. The device according to claim 16 wherein the optical chip is coupled to 
the contact pads through solder ball connectors. 
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18. 



The device according ,„ claim 14 wherein the sub assembly comprises a 
Pl-,i,y Of laminates fencing a staci. al, of the laminates in the stack having coplanar 
edge surfaces having the electrical connection points, and a stepped edge surface 
whereby each successive laminate m the stack is sho„e, than the laminate immediately 
.here beneath, thereby (omring a„ exposed planar surface on the lower lammate. the 
device ^rfher including an active or passive device mounted on at leas, some of the 
exposed planar surfaces. 

19. The device according to claim 18 wherein one or more of the active or 
passive devices on the generally parallel surfaces of the sub assembly are plug-in 
connectors to pemrit the device to interface with a computer. 

20. The device according to claim 19 further including one or more vias 
extending from each exposed planar surface of a laminate into contact with a conductive 
lead to provide a comrection between the semiconductor chip and a connector. 

21 . The device according to claim 18 wherein the coplanar edge of Ure stack 
Of laminates forms an angle o, 90» with respect to the planar surfaces of the laminates. 

22. The device according to claim 18 wherein the coplanar edge of the stack 
Of laminates fomts an angle less than 90= with respect to the planar surfaces of the 
laminates. 

23. The device according to claim 15 further including an optical interface 
between the optical chip and a laser wafer. 

24. The device according to clain. 23 wherein the interface comprises an 
optically transparent epoxy resin. 
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25. The device according to claim 22 wherein ,he laser wafer includes 

sub assembly. 

26. Tl,e device according ,o clain, 25 wherein ,he laser wafer is a vertical 

cavity surface emitting laser. 
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